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methylmethacrylate and osteosynthesis plates to stabilize
a rib segment to an intact portion of the same or adjacent
ribs.4,5 Our patient’s injuries precluded other described tech-
niques owing to the lack of intact structures to anchor stabi-
lizing components. Our novel use of Nuss bars enabled us to
create a viable superstructure to suspend the chest wall and
allow full re-expansion of the lung. This technique will be
useful in patients whose severity of injury precludes stabili-
zation by previously described methods.
We corresponded with Dr Donald Nuss for his thoughts.
He wrote:
This is a very novel and effective method of chest sta-
bilization, which rescued a critically ill patient. A ques-
tion that arises is whether the bars need to be removed
after the patient has fully recovered. They may never
require removal, but if the patient becomes symptom-
atic it will be somewhat of a challenge to remove them
as they have stabilizers on each end. The use of absorb-
able sutures was a very good idea, and if the situation
arises again I would recommend using absorbable
stabilizers on each end so that after 6 months the
bars can be extracted through small incisions.
We appreciate Dr Nuss’ comments and will incorporate
his suggestion in the future.
We thank Dr Donald Nuss for his review and comments.
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FIGURE 2. Lateral chest radiograph showing lung re-expansion and Nuss
bar relationship in the final chest wall construct.
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to achieve cosmetically better results than conventional
surgery, and has been introduced in many centers.2,3
Because of the widespread use of MIRPE, pediatric sur-
geons are faced with a new spectrum of complications.2-5
Cardiac perforation represents a rare but potentially serious
condition that has to be taken into consideration when
dealing with MIRPE. There are several reports of cardiac
perforation during implantation of a pectus bar within the
MIRPE procedure.2,3,5 However, this is the first report of
a life-threatening transmyocardial ventricle lesion during
removal of the bar.rgery c November 2009
Brief Technique ReportsCLINICAL SUMMARY
We report on a 20-year-old woman who had undergone
thoracotomy and cardiac surgery for transposition of great
vessels and mild pulmonary valve stenosis (Mustard tech-
nique) at the age of 18 months. Fifteen years later, she pre-
sented with an asymmetric, deep long pectus excavatum.
After comprehensive preoperative evaluation including
cardiologic and psychologic counseling, MIRPE was per-
formed. The pectus bar was directly positioned onto the
rib. She had an uneventful intraoperative and postoperative
course. However, on postoperative day 6, she developed
postpericardiotomy syndrome, which was treated success-
fully by intravenous steroids.4 Further routine follow-up
visits were uneventful, and 3 years after the insertion, the re-
moval of the bar was scheduled. Again, preoperative clinical
examination and cardiologic evaluation including echocar-
diography was conducted and revealed no significant patho-
logic result. The operation was performed under general
endotracheal anesthesia using a double-lumen tube. After re-
moval of the lateral stabilizers, the bar was bent into its orig-
inal straight shape, and afterward we started to remove the
bar. During the preparation and loosening of the intensively
adherent bar, massive bleeding along the bar occurred, re-
quiring immediate extensive volume resuscitation. Left-
sided thoracoscopy showed massive hemorrhage from the
myocardium. Performing bilateral thoracotomy using the
clamshell incision, we identified the bar crossing the myo-
cardium in the anterior aspect. The pericardium was not de-
finable. After removal of the bar, 2 right ventricular lesions
as large as a fingertip could be closed successfully using
monofilament felt buttressed sutures. Ongoing volume re-
suscitation included 25 U of packed red blood cells (500
mL), numerous platelet concentrates, and 10 fresh frozen
plasmas, stabilizing hemodynamics and coagulation (a unit
of fresh frozen plasma ¼ 200 mL). After inserting bilateral
chest tubes and a retrosternal drain, the patient was referred
to the intensive care unit in a hemodynamically stable
condition. Ventilation was continued for 5 days, and on
postoperative day 12, the woman was discharged.
Today, 2 years after removal of the bar, the patient is in
a good condition with the same exercise tolerance as preop-
eratively, and the cosmetic result is good.
DISCUSSION
After the first description of the MIRPE procedure as
a safe and technically easy operation,1 subsequent reports
listed a number of relevant perioperative and postoperativeThe Journal of Thoracic and Cacomplications.2-5 Even though most of the complications
are minor and easily dealt with, some major complications
are of concern. Cardiac complications include pericarditis
(0.4% to 5%), pericardial effusion (0.2% to 2.4%), and
postcardiotomy syndrome (0.4%). However, life-threaten-
ing complications have included substantial bleeding or
cardiac perforation. Cardiac perforation as perioperative
complication2,3,5 and massive bleeding as early and/or late
complication have been reported recently.2 We add a life-
threatening complication of substantial bleeding from 2
transmyocardial lesions of the ventricle caused by the bar,
which occurred during removal of the bar. We speculate
that the previous episode with postcardiotomy syndrome
and persistent pericarditis after the MIRPE procedure had
led to extensive adhesions between the bar and the myocar-
dium. These adhesions might have led to substantial lesions
of the myocardium after removal of the bar. In addition, the
situation after the Mustard procedure represents a special is-
sue. The right ventricle, in left-ventricular function and no
longer protected by the pericardium, was located directly ret-
rosternal and therefore promoted the calcified adhesions to
infiltrate the relatively thin ventricular wall.
In conclusion, substantial hemorrhage and cardiac perfo-
ration associated with the MIRPE procedure have been pre-
viously limited to episodes in the operating room at the
time of insertion of the bar. This is the first report of
a life-threatening transmyocardial ventricle lesion during
removal of the bar. Despite the fact that the MIRPE proce-
dure is considered a relatively simple endeavor, surgeons
and patients should be aware of these elementary complica-
tions, both during and after the procedure as well as during
bar removal. The indication for MIRPE must be given spe-
cial consideration in patients who have had previous car-
diac surgery.
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